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RIB 9 %E/Subject Categories

IR /Faculty /TE®R%E : /School of Science and | S&EERIz#/Availability | /& :/Available
Technology
5% /Field /E - HRRIFE . /Academic Field of | &£X/Year /3 &R :/3rd Year

Materials Science

sBi2% /Program /ISR L2 RI2 - BRI2HPIRIE : /Specialized | FHA/Semester JETSER © /First term

Subjects for Undergraduate Program of
Applid Chemistry

4348/Category [/ iE B EFR/Day & Period | /A& 1:/Thu.l

FIB 1B /Course Information

B &S 11514101
/Timetable Number
REES 11560041
/Course Number
BA7#/Credits 2
IR RE ##&E : Lecture
/Course Type
2 7 X /Class
RERB%Z MRS DTS : Instrumental Analysis for Inorganic Materials
/Course Title
BEYHKEL /FB B£/R X=/BR H/MARIN ELIA/&E =2 : OKADA Arifumi/Wenliang Zhu/SUGAHARA
/ Instructor(s) Toru/MARIN ELIA/TAKAHIRO Katsumi
% Dfih/Other A x—=ry 7RER | BEREREN o —X2ME | PBLE®ERE Project DX JER®E
B Internship £ IGP Based Learning ICT Usage in Learning
O
EBRBROHHHEICK
LYY=
Practical Teacher
BMEFNY T B_AP3430
/Numbering Code
BEDBR - IE Objectives and Outline of the Course
B | AEETIE, BEYE - RODHT - FHEICHELEL OBBRIITEBS L O0Z N0 0BEEEMiro by 72 REL, REBEE
BRICOWTHERT 5, REONTEROBITEZ 2 ST,
I | Thelectures on some instrumental analyses and related techniques for inorganic materials will be given. The lectures include
practices on basic principles and applications.
FEDEEBIZE Learning Objectives
H | XBEIICOWTZORIEBEEBRZEBRT 5,
EB7OD—TBEHEEICOVWTZTORE L RREERT 5,
TRUDHEDITICOVWTZ DRI & RREAEBRRET 5,
BFEMEICOVWTZOREBEERZERET 5,
BOMICOVWTZDORE L ERAERT 5,
ESCA (XPS) I2WTZDREBL EBRAEBRT 5,
BIHFE & Z DIGRICOWTERY 5,
&= | To understand the principles and experimental methods of X-ray diffraction.

To understand the principles and applications of scanning probe microscopy.

To understand the principles and practical applications of Raman spectroscopic analysis.

To understand the principles of electron microscopy and its application for elemental analysis.
To understand the principles and the practical applications of thermal analysis.

To understand the principles and the practical applications of ESCA (XPS).
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| To understand the principles and applications of machine learning. |

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | #14&>Z - XRD(1) HENBIIOVWTOHA X RBLU XRD OFRE (X SOFKEE 75 v S DEME) 2
20\,
Z | Guidance, X-ray diffraction (1) | After guidance on lectures, lecture on basic principles of X-ray diffraction (including
generation of X-ray and Bragg's law) will be given.
2 H | XRD(2) XRD 0FIE CHRBRD ¢EBOHR. T—XIID2WT,
& | X-ray diffraction (2) Basic principles and applications of X-ray diffraction (including extinction rule and
instrumentation).
3 B | SPM(1) NIV EREEREmEDEL, STM OREBIZOWVWT,
% | Scanning probe microscopy | Difference between bulk crystals and solid surfaces. Principle of scanning tunneling
(1) microscopy.
4 H | SPM(2) AFM R & STM, AFM BIE DERRICDOWT,
Z | Scanning probe microscopy | Principle of atomic force microscopy. Some examples of STM/AFM observations.
(2)
5 B | 7<ra%a) IR UVDHEDRE EFHIIOWT,
& | Raman spectroscopic analysis | Raman spectroscopic analysis (1)
(1)
6 B | 7795 452) TRV ANRY PLDREFEE TV AR M IILOMEEHEA DG,
% | Raman spectroscopic analysis | Measurement method and application of Raman spectroscopy for material analysis.
(2)
7 H | EFEHMEQ) BFEOME, EFEMBEORBLEBRDOTE 274,
Z | Electron microscope (1) Behavior of electron beam. Principle of electron microscope and mechanism of
imaging.
8 B | EFEMEQ) BFIEMIEIC L 5D,
% | Electron microscope (2) Elemental analysis with an electron microscope.
9 B | &9 REENN. TEMDN. TEEERE, EBLFRE, AET — R OB AE,
% | Thermal analysis Thermogravimetric analysis, differential thermal analysis, and differential scanning
calorimeter. Techniques for data analysis.
10 | B | ESCA(XPS)(1) ESCA DB &L EM - EEHIICDONT,
& | Electron spectroscopy for | Basic principles of electron spectroscopy for chemical analysis. Qualitative survey
chemical analysis  (X-ray | and quantitative analysis using XPS.
photoelectron spectroscopy)
(1)
11 | B | ESCA(XPS)(2) LFe 7 b REFAFFICONT,
& | Electron spectroscopy for | Chemical shift. Depth profile analysis.
chemical analysis  (X-ray
photoelectron spectroscopy)
(2)
12 H | Python 7RSIV 72&d | 7RI VITDEA,
B E ERE (1)
Z | Machine learning basics with | Introduction to programming.
Python programming (1)
13 | B | Python 707532710483 | HEAENSE AT S LOER,
B E ERE(2)
Z | Machine learning basics with | Writing of a simple machine learning program.
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Python programming (2)
14 | B | Python 7R 7312712k 3 | #HFE 0T L LR,
R B (3)
Z | Machine learning basics with | Machine learning program and visualization(GUI).
Python programming (3)
15 H| £&d
% | Overview

B | #c, EEYELCZ | IEZBEBLTWAZENEELL,
Z | Takings of Inorganic chemistry, inorganic materials chemistry | and Il are desirable.

ZEF+HRFE - EEIPVE, BRE L TCER 12BN IE Y ZICE>TIEZDORY TR L,

Preparations before lectures and reviews after lectures are required. Sufficient time is typically 1-2 hours but depends on
the topics.

2Z2E  [BESTOFEIE E3H) ) (B2 (L2AAN) /72 b BEEMHN) [BERtse ERCEH] GHb) /
AUT 4 (MHIRKRERF). R X REER] (77%) /REEZEX. WEE— X SESHET] (WEZBE) IRAS
fEREFEMES] (WHEBE) / [RESITRMEE E&70—78EME] ChE) / [RESITRINEE X LEFH
Skl Chi&) / TRESTRINEE EEEFEME] L5

All textbooks mentioned above are in Japanese. Besides the Japanese textbooks, various English books are recommended.
For example, "Solid State Chemistry and its Applications" (A.R. West, Wiley), "Elements of X-Ray Diffraction" (B.D. Cullity,
Addison-Wesley), "Scanning electron microscopy and X-ray microanalysis" (J.I. Goldstein et al., Springer), "Scanning Probe

Microscopy (E. Meyer et al., Springer)".

BH | #220BROBRICSCTTML., EETAMERD 60%ULICHNIEERET D, REBIILFR— FBEETIHEELH D,
= | Evaluation will be based on the short-exam/quiz at the end of each lecture. The acceptance criteria is 60%. In some lectures

the short-exams will be substituted with homework.

HER, BERTROBMCT Ry varzlBmd s,

Questions and discussion during or after the lectures are appreciated.

w



